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In the Claim s 

1 . (Currently Amended) A method of determining the statistical significance of a difference 
between haplotypc frequency profijes^of a4^fl5fe_aU^it two groups of individuals comprising: 

a) obtaining mid-ass igning h aplotypes te-for all individuals in one of said at least two 
gvo ups 0 f i nd ividual s by flcnolypinc the s ame chromosomal sei>nicn L ; 

b) obtaining arnl-H^ffl>mg-hapIolypes to Tor all individuals in another of said at Icasl two 
groups of individuals by "cnotvpinf r the sa me chromosom al segment: 

c) identifying the haplotypes of all individuals in each of said at least two groups with 
u sing a binary cod e to ucnorato a binary mask array; 

d) analyzing the haplotypes of said at least two groups of individuals comprising the 
steps of: 

determining the combined likelihood that said at least two groups of individuals arc derived 
from the same distribution of haplotypes; 

determining the sum of the separate likelihoods that each of said at least two groups of 
individuals arc derived from the same distribution of haplotypes; 

determining the difference of said sum and said combined likelihood; and 

determining the significance of this di (Terence by simulating hypothetical groups by randomly 
permuting the haplotypes between groups to determine the probability that the groups do not come 
from the same distribution of haplotypes. 

2-3. (Canceled) 

4. (Currently Amended) A system for determining the statistical significance of the difference 
between haplotype frequency profiles of at least two groups of individuals, comprising: 
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first instructions ^^&frigi^>-t>iuary-Gode-to-the haplotypo-ofeacMHdwklffifrt for identi lying 
the hnploly pcs ofall individuals in each of said at least two groups of individua te using a binary cod e 
to generate a binary mask juray; 

second instructions for determining the combined likelihood that said at least two groups of 
individuals arc derived from the same distribution of haplotypcs associated to a binary cod e; 

third instructions for determining the sum of the-scparatc likelihoods that each of said at least 
two groups of individuals are derived from the same distribution of haplotypcsjjssp^ 
code; 

fourth instructions for determining the difference of said sum and said combined likelihood; 

and 

fifth instructions for determining the significance of this difference by simulating 
hypothetical groups by randomly permuting the haplolypes between groups to determine the 
probability that the groups do not come from the same distribution of haplolypes; 

wherein said system comprises one or more electron ically connected computers executing 
&9j]iY 3 I'S Jlljl? JJXCjL byjinkina m odules of programs and stored on programmed storage dev ices a 
progruivi^^-^-ftFaga-fctev-i^e-feCH^p rir T ing at toast one module o r-one-or-mo re-computer. 

5-6. (Canceled) 

7. (Currently Amended) A programmed storage device comprising instructions that when 
executed perform a method comprising: 

assigniu-g^-bimti'-y^et^^ 
ind-i vidua Is? 

determining the statistical significance of the difference between haplolype frequency profiles 
ofat least two groups of individuals by comprising comparing the final likelihood that all groups of 
individuals come from the same distribution of haplotypes with the sum of the final likelihoods for 
each group separately; and 
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determining the significance of this difference by simulating hypothetical groups by randomly 
permuting the haplotypcs between groups to determine the probability that the groups do not come 
from the same distribution of haplotypcs, 

8-39, (Canceled) 

40. (Currently Amended) A method of determining the statistical significance o Fa difference 
between haplotype frequency profitesoffl-teas t at least two groups of individuals comprising: 

a) obtaining and assignmg-haplotypcs to all individuals in one of said at least two groups 
o f i n d i vi d u ats.by ficnotypiiiRjhe.sanic chromosoin al^gmgRL; 

b) obtaining and-assign+ng^iaplotypes to all individuals in another of said at least two 
groups of individuals by cenolvp inp th e same chrom oso mal segment : 

c) identifying the haplolypes of all individuals in each of said at least two groups with 
Using a binary code to genera te a bi nary mask a rray: 

d) calculati ng all possible s in glc-haplotvp c c hi-square tests in ord er to provide me asures 

of association betwee n groups for a particula r hao lotypc; and 

d) _e) analyzing the haplotypcs of said at least two groups of individuals t o determin e the 
statistical significance of a differen ce between h aplot ype freq uency pro files of said at least two 
grou ps of ind ividuals comprising the steps of: 

determining the combined likelihood that said at least two groups of individuals are derived 
from the same distribution of haplotypes; 

determining the sum of the separate likelihoods that each of said at least two groups of 
individuals arc derived from the same distribution of haplotypes; 

determining the difference of said sum and said combined likelihood; and 

determining the statistical significance of the difference of said sum and said combined 
likelihood by simulating hypothetical groups by randomly permuting thehaplotypcs between groups 
to determine the probability that the groups do not come from the same distribution of haplotypes? 
and 
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e) furHier-oofv^ifiittg-t ho stop of calou tel-mg-Hti-poss i bl e-fti i *gle-h apl oly pe cli i-sqn aro 

tests^n-orderloiHwkl^ 

4 1 . (Currently A mended) A method of determining the statistical significance of a di (Terence 
between hapjotypc frequency prpfilcsof aleast atjeast two groups of individuals comprising: 

a) obtai ning aml-a^4gfli#g-haplolypes to all individuals in one o f said at least two groups 
of indi vidua! s b y genotypinfl the same chromosomal segment : 

b) obtaining tuut assigning haplotypcs to all individuals in another of said at least two 
groups of individualsJ>y_genoJ^ 

c) identifying the haplotypcs of all individuals in each of said at least two groups with 
usinK a binary cod e to generate a binary mask array: 

w iii- d) ii assessing the statistical signifi cance of individual haplotypcs using an odds ratio or a 

P- cxccs s val ue in or d er to provide measures o f association between groups for a particular hap loly pe: 
and 

d) j?) analyzing the haplotypcs of said at least two groups of individuals to determin e the 
sta tistical significance of a difference between haplotvp e frequency profiles _pf said at least two 
groups of individuals comprising the steps of: 

determining the combined likelihood that said at least two groups of individuals arc derived 
from Ihc same distribution of haplotypcs; 

determining the sum of the separate likelihoods that each of said at least two groups of 
individuals arc derived from the same distribution of haplotypcs; 

determining the difference of said sum and said combined likelihood; and 

determining the statistical significance of the difference of said sum and said combined 
likelihood by simulating hypothetical groups by randomly permuting the haplotypcs between groups 
to determine the probability that the groups do not come from the same distribution of haplotypcs- 
ftnd 

e) further comptisingassessing t1*e statistical -signi fieance ^fim4ivid*tal--h^toty^ush^ 

an -odds-ratio- w-a-P-fexc^s-valn^^^H' dor to provide measur e s of asaoek ition ta etwew ffioups -for-ft 
pari- i e ula e-b aplotype. 
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42-45. (Canceled) 

46. (Currently Amended) A system for determining the statistical significance of the 
difference between haplotype frequency profiles of at least two groups of individuals, comprising: 

first instructions tha^ssigv>arl^^ of each individua^for_i^ntL(^di 1 i^ 

the haplolypc s of all individuals in each of said at least two groups of individuals using a binary code 
to gen erate a binary mask array; 

second instructions for deLcrniiiung the combined likelihood that said at least two groups of 
individuals are derived from the same distribution of haplolypcs jMociatcdJo„a binaixcodc; 

third instructions for determining the sum of ttvfr separate likelihoods that each of said at least 
two groups of individuals arc derived from the same distribution of haplolypcs jigsocja^ 
code; 

fourth instructions for determining the di fference of said sum and said combined likelihood; 

and 

fifth instructions fo r calculating all possible single-hapl oty pe chi-square tests in orde r to 
prwjcte_^ the 
significance- oMhis^i^ 
hapJofypes-betweenrgrettps^ 
d+slr-ibHtiefl-of Iwplotypes; and 

sixth instructions for determining the significance of this di fference bv simul ating 

byppjho^ 

probability that the groups do not come from the same distribution of haplotypcs in order to 
de termine the statistical sig nificance ofa difference between hap lotvne fre q uency profiles oLsajd at 

L?fl?^ tests in ORler to 

provfcte- m au r^s-of-as^oei-atioa>%eUw^ ) groups for apnrti &ufaf4ia^tetyp^; 

wherein said system comprises one or more electronically con nectccLcmTiPJ^cr^c^<yutjnR 
;?ft^:j':'Lf^^^ programmed stor ag e devices a 

pr ogra mm e< Wt en*a^^ 
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47, (Currently Amended) A system for determining the statistical significance of (he 
difference between haplolype frequency profiles of at least two groups of individuals, comprising: 

firstinstructionsthat assi^i-a^Mtraiy^^ 
Uie hap lotypes of alt i ndiyidualsjn.each of said at least two groups of individuals using iibi nary code 

l*L£QDC!ftlP : A M»fl'ry..m^s k arm v : 

second instructions for determining the combined likelihood that said at least two groups of 
individuals arc derived from the same distribution of haplotypes a ssocia ted to a binary code; 

third instructions for determining the sum of the separate likelihoods that eat+vefsaid at least 
two groups of individuals are derived from the same distribution ofhaplotypcs a ssociated to a b inary 
code; 

fourth instructions for determining the difference of said sum and said combined likelihood; 

and 

fifth instructions for calcu latin g the statistical significance o f individual haplotypes usin^ an 
o dds ratio or a P-cxccss value in order to provide measures of association between groups for a 
pa/jjeujarh^ 

do not come from the same distribution- oH^aplolypes; and 

sixth instructions for determining the signifi c ance of this difference by sinuilatinu 
hypothetical groups bv randomly u crmutina tho haplotypes between groups to d etermi n e the 
pro bab ility t hat the groups do not com e from the same distribution ofh apl ot y pcs in order to 
deter mine the statistical significance of a difference between haplolvpe freq uency profiles of said at 
Ipasllw^ statistical^-gnifieafl^ 
an odds- ratio or-a P-exc&ss- value-iivfti-J^t^ tovide measures of ass <re4au^>4re^e^^^ 
particu-l^r-lHip^otype; 

wherein said system comprises one or more ele ctronic all y connected computers; execu ting 
£Q fliWQ.ro obtained by. link in g modules of programs and stored on programme d storage d cyjccsji 
pwgraimnflil-fitOFag^^ at least one modi rie^>i i -€Hie-of-iTK)r& computer. 
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48. (Currently Amended) A programmed storage device comprising instructions that when 
executed perform a method comprising: 

w ascjiuiH^-a^-H^y^xie^ the-haplolype oteadi4n^Mfliri-ef 1 sai^ 

determining the statistical signi ficance of the di (Terence between haplotypc frequency pro files 
of at least two groups ofindividuals by comprising comparing the final likelihood thai all groups of 
individuals come from the same distribution of haplotypes with the sum of the final likelihoods for 
each group separately; 

determining the significance of this difference by simulating hypothetical groups by randomly 
permuting the haplotypes between groups to determine the probability that the groups do not come 
from the same distribution of haplotypes; and 

calculating the statistical significance of individual haplotypes using an odds ratio or a P- 
excess value in order to provide measures of association between groups for a particular haplotypc, 

49. (Currently Amended) A programmed storage device comprising instructions that when 
executed perform a method comprising: 

a ^ignmg-a-bma r-y^^e-t^lw4^1e^>€-&f : eae-lv4nd i vi<3 ual o f said - at ■ least two grou ps- o f 

individuals;- 

determining the statistical significance of thedi fference between haplotypc frequency profiles 
of at least two groups ofindividuals by comprising comparing the final likelihood that all groups of 
individuals come from the same distribution of haplotypes with the sum of the final likelihoods for 
each group separately; 

determining the significance of this difference by simulating hypothetical groups by randomly 
permuting the haplotypes between groups to determine the probability that the groups do not come 
from the same distribution of haplotypes; and 

calculating all possible singlc-haplotypc chi-square tests in order to provide measures of 
association between groups for a particular haplotype. 
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50. (Currently Amended) A method of determining the statistical significance of adi fference 
between haplotypc frequency pr ofiles of q-least at least two groups of individuals comprising: 

a) obtaining ttral-r^i^wi^haplotypes to all individuals in one of said at least two groups 
of individuals flfcut-ood?Bg-said4Mfcp 1olyp e 5 with binary mask arrays by linoty ping the s ame 
chronip^som^ 

b) obtaining and-assigHmg-haplotypcs to all individuals in another of said at least two 
groups of individuals and-cecli^-^ai44>ap kUypeG w ith^maiy-m^i-aiTaysiby flcnoty pin.u the same 
civ mm o so roilL^fililciU; 

cj„ identi lying the haplotvpes of all indiv iduals in each of said at least two groups usi ng a 

buiDIXcpdcJo^ b mary mask array; 

d) using said binary mask array fgxanalyzing the haplotypes of said at least two 
groups of individuals comprising the steps of: 

1) determining the combined likelihood that said at least two groups of 
individuals arc derived from the same distribution of haplotypes; 

2) determining the sum of the separate likelihoods that each of said at least two 
groups of individuals are derived from the same distribution of haplotypc$; 

3) determining the difference oTsaid sum and said combined likelihood; and 

4) determining the significance of this difference by simulating hypothetical 
groups by randomly permuting the haplotypes between groups to determine the probability 
that the groups do not come from the same distribution of haplotypes. 



;;\Cr^,N\0S5.tJS04.CON\A1^lcm]-Re^^)\An^d > ^(na^<Joc/DND/^.^ 



PAGE 10/13 * RCVD AT 7/16/2004 3:37:37 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID: 3523725800 * DURATION (mm-ss):04-18 



